Searching PAJ 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 2000-215902 
(43)Date of publication of application : 04.08.2000 



(51)Int.CI. 




H01M 8/02 




(21 Application number : 


: 11-017901 


(71 Applicant 


: TOYOTA MOTOR CORP 


(22)Date of filing: 


27.01.1999 


(72)Inventor : 


KINOSHITA KATSUHIKO 



(54) GAS SEPARATOR FOR FUEL CELL, FUEL CELL AND MANUFACTURE OF 
SEPARATOR FOR FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form an uneven shape for 
forming a gas passage on a thin plate while keeping a 
sufficient degree of freedom of design relating to the 
uneven shape without requiring a process for pressing a 
metal plate. 

SOLUTION: This separator 30 is a member composed by 
forming passage forming parts 24 on a board part 22 and 
constitutes a fuel cell by being laminated along with a gas 
diffusion electrode and an electrolyte film. The board part 
22 is formed by pressing a metal plate, and recessed parts 
45, 46 are formed on its surface. The passage forming parts 
24 are formed by heaping and fixing a predetermined 
quantity of a heated and molten metal on the recessed 
parts 45, 46 of the board part 22. In this fuel cell composed 
by using the separator 30, the gas distributed to each cell is 
kneaded by the passage forming parts 24 while passing the 
passages formed between the recessed parts 45, 46 and the 
gas diffusion electrode. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Laminate with a component containing an electrolyte layer and an electrode, constitute a 
fuel cell, and within this fuel cell, A board part which consists of a plate-like member which is a gas 
separator for fuel cells which forms a channel of gas between adjoining components, and has 
conductivity with uneven shape formed in the surface, A gas separator for fuel cells provided with 
an uneven shape formation part which forms said uneven shape on this board part by heights which 
carry out dishing-up adherence of the substance which has conductivity directly. 
[Claim 2]The gas separator for fuel cells according to claim 1 with which said heights have a 
predetermined void in the inside. 

[Claim 3]The gas separator for fuel cells according to claim 1 currently formed on said board part in 
said heights at mesh state. 

[Claim 4]The gas separator for fuel cells according to claim 1 in which said heights are porosity. 
[Claim 5]A gas separator for fuel cells which is the gas separator for fuel cells according to claim 1, 
and is formed in accordance with said predetermined direction at a line on said board part in order 
that said heights may draw said gas which passes through said channel in the predetermined 
direction. 

[Claim 6]A fuel cell which is a fuel cell which receives supply of gas and acquires electromotive 
force according to electrochemical reaction, and there is no Claim 1 and is provided with a gas 
separator for fuel cells of a description 5 either. 

[Claim 7]A manufacturing method of a gas separator for fuel cells which is laminated with a 
component containing an electrolyte layer and an electrode, constitutes a fuel cell, and forms a 
channel of gas between adjoining components with uneven shape formed in the surface within a fuel 
cell characterized by comprising the following. 

(a) A process of preparing a board part which consists of a plate-like member which has 
conductivity. 

(b) A process of dishing up directly a conductive substance which carried out melting on said board 
part, adhering, and forming said uneven shape. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention about the manufacturing method of the gas separator for the 
gas separator for fuel cells, a fuel cell, and fuel cells in detail, In the fuel cell which carries out the 
plural laminates of the single cell, and constitutes it, it is provided between the adjoining single cells, 
and form a fuel gas flow route and an oxidizing gas passage between the adjoining components, and. 
It is related with the manufacturing method of the fuel cell using the gas separator for fuel cells 
which separates fuel gas and oxidizing gas, and this gas separator, and the gas separator for these 
fuel cells. 
[0002] 

[Description of the Prior Art]The gas separator for fuel cells is a component which constitutes the 
fuel cell stack by which two or more single cells were laminated, and has prevented mixing the fuel 
gas and oxidizing gas which are supplied to each of an adjacent single cell by having sufficient gas 
impermeability. Conventionally, such a gas separator for fuel cells has been manufactured using the 
carbon material or metallic material which has sufficient conductivity. Generally, it becomes possible 
[ since it excels in intensity, the metallic material can manufacture a thinner gas separator 
compared with the case where a carbon material is used, and ] to miniaturize the whole fuel cell by 
making a gas separator thin. 

[0003]The gas separator for fuel cells usually has the rugged structure of predetermined form on 
that surface, and forms the channel of above-mentioned fuel gas and oxidizing gas between the 
components which adjoin within a fuel cell according to this rugged structure. The method of 
carrying out press forming of the metal plate is proposed as a method of manufacturing the gas 
separator which has such rugged structure with a metallic material (for example, JP,H7-161365,A 
etc.). According to such a manufacturing method, since the gas separator for fuel cells can be 
manufactured by the simple method of press forming, a manufacturing process can be simplified and 
shortened, productivity can be raised and the rise of a manufacturing cost can be suppressed. 
[0004] 

[Problem to be solved by the invention]However, in manufacturing the separator which has the 
rugged structure of predetermined form by carrying out press forming of the metal plate, forming 
fine rugged structure in sufficient accuracy produces the problem of being very difficult. Since 
"bending" or of a metal plate and "extending" are performed in the field in which rugged structure is 
formed when performing press forming, If a thin metal plate is used, the form of the rugged structure 
formed in both sides of a metal plate will receive restrictions mutually, and the flexibility at the time 
of designing rugged structure will be spoiled. Although the rugged structure on a gas separator 
forms the channel of fuel gas or oxidizing gas within a fuel cell, it can raise the capacity factor of 
gas by improving the form of such a gas passageway, thus, although the effect of raising fuel cell 
performance is expectable by raising the capacity factor of gas, there is a possibility that such 
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improvement may become difficult, by stopping the flexibility of a design of rugged structure. In 
order to secure the flexibility of the design at the time of performing press forming, the metal plate 
to be used is thickened and the method of the form of double-sided rugged structure making 
influence hard to be influenced is also considered, but it is hard to adopt thickening a gas separator 
in this way in order to cause enlargement of the whole fuel cell. 

[0005]A manufacturing method of a gas separator for a gas separator for fuel cells of this invention, 
a fuel cell, and fuel cells, Such a problem was solved, it was made for the purpose of forming uneven 
shape for forming a gas passageway on metal sheet metal, holding flexibility of sufficient design 
about uneven shape without being accompanied by a process of pressing a metal plate, and the next 
composition was taken. 
[0006] 

[The means for solving a technical problem, and its operation and effect] A gas separator for fuel 
cells of this invention is laminated with a component containing an electrolyte layer and an 
electrode, constitutes a fuel cell, and within this fuel cell, A board part which consists of a plate-like 
member which is a gas separator for fuel cells which forms a channel of gas between adjoining 
components, and has conductivity with uneven shape formed in the surface, Let it be a summary to 
have an uneven shape formation part which forms said uneven shape on this board part by heights 
which carry out dishing-up adherence of the substance which has conductivity directly. 
[0007]A gas separator for fuel cells of this invention constituted as mentioned above, It has an 
uneven shape formation part which forms said uneven shape, and a board part which consists of a 
plate-like member which has conductivity, and heights which carry out dishing-up adherence of the 
substance which has conductivity on this board part directly laminate with a component containing 
an electrolyte layer and an electrode, and a fuel cell is constituted by them. Within this fuel cell, a 
channel of gas is formed between a gas separator for fuel cells, and a component which adjoins this 
of uneven shape which said heights form. 

[0008]A manufacturing method of a gas separator for fuel cells of this invention, It laminates with a 
component containing an electrolyte layer and an electrode, and a fuel cell is constituted, and within 
a fuel cell, between adjoining components, it is a manufacturing method of a gas separator for fuel 
cells which forms a channel of gas, and the following is comprised with uneven shape formed in the 
surface: 

(a) A process of preparing a board part which consists of a plate-like member which has 
conductivity. 

(b) A process of dishing up directly a conductive substance which carried out melting on said board 
part, adhering, and forming said uneven shape. 

[0009]According to the manufacturing method of a gas separator for fuel cells of such this 
invention, and a gas separator for fuel cells. It is provided in the gas separator surface, and since it 
forms by dishing up a conductive substance which carried out melting of the uneven shape for 
forming a channel of gas within a fuel cell on a board part, flexibility of a design of the above- 
mentioned uneven shape provided in the gas separator surface is fully securable. That is, uneven 
shape formed in one field of a gas separator does not affect uneven shape formed in a field of 
another side like [ in a case of forming the above-mentioned uneven shape by press forming ]. 
Therefore, a design of the above-mentioned uneven shape can be improved freely, the diffusibility of 
gas which passes through a channel of gas inside a fuel cell is raised, and it becomes possible to 
improve performance of a fuel cell. 

[0010]Since the above-mentioned uneven shape is formed by dishing up a conductive substance 
which carried out melting, compared with a case where the above-mentioned uneven shape is 
formed, a gas separator can be slimmed down by press forming. That is, since it is not necessary to 
prepare thickness for press forming for the above-mentioned board part, the above-mentioned 
board part can fully be slimmed down and the whole fuel cell can be miniaturized by this. Here, if a 
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metal plate is used as a board part, sufficient intensity is securable even if it slims down a board 
part. 

[001 1]In a gas separator for fuel cells of this invention, said heights are good also as having a 
predetermined void in the inside. 

[0012]In a gas separator for fuel cells of this invention, said heights are good also as being formed 
on said board part at mesh state. 

[0013]In a gas separator for fuel cells of this invention, said heights are good also as being porosity. 
[001 4] According to the gas separator for fuel cells constituted as mentioned above, since the 
weight saving of the whole separator can be carried out, the weight saving of the whole fuel cell can 
be carried out. Therefore, in using a fuel cell as a power supply for movement like a power supply for 
a drive of an electromobile, it becomes advantageous especially. 

[0015]As described above, when making said heights into porosity, it can prevent being able to 
absorb the water of condensation produced in a gas passageway in a fuel cell by heights of this 
porosity, and the water of condensation stagnating all over a channel, and barring a flow of gas. The 
water of condensation absorbed by said heights of this porosity, Since it can evaporate in gas which 
passes through a channel of said gas according to temperature inside a fuel cell, When becoming 
possible to maintain humidity of gas which passes a gas passageway near the maximum vapor 
tension and using solid polyelectrolyte membrane as an electrolyte layer, desiccation of an 
electrolyte membrane can be prevented and performance of a fuel cell can be prevented from falling. 

[0016]In a gas separator for fuel cells of this invention, said heights are good also as being formed in 
accordance with said predetermined direction at a line on said board part, in order to draw said gas 
which passes through said channel in the predetermined direction. 

[0017]Thus, an arbitrary-shaped gas passageway can be formed on a gas separator by dishing up a 
conductive substance which carried out melting on a board part. That is, structure of specifying a 
course of a gas passageway which gas which passes a gas passageway by said heights is diffused by 
forming in a line said heights which consist of a conductive substance which carried out melting, and 
also is formed on a separator can be established in arbitrary form. 
[001 8]A fuel cell of this invention is a fuel cell which receives supply of gas and acquires 
electromotive force according to electrochemical reaction, does not have Claim 1 and makes it a 
summary to have a gas separator for fuel cells of a description 5 either. 

[001 9] According to such a fuel cell, by using a gas separator for fuel cells of this invention. Since 
flexibility of a design of form of a gas passageway formed between this gas separator and a 
component which adjoins this is fully secured, form of the above-mentioned gas passageway is 
improved and it becomes easy to aim at improvement in a rate of gas utilization in a fuel cell. A gas 
separator to be used dishes up a melting conductive substance on a board part, sake, compared 
with a case where a gas separator which carries out press forming of the metal plate is used, a fuel 
cell can be constituted using a thinner gas separator, and the whole fuel cell can be miniaturized by 
this. 
[0020] 

[Mode for carrying out the invention]In order to clarify further composition and an operation of this 
invention explained above, an embodiment of the invention is described based on an embodiment 
below. An explanatory view which expresses typically a situation of a section of the separator 30 
which constitutes a fuel cell which is one embodiment with this invention preferred for drawing 1 , 
and drawing 2 are top views which similarly express composition of the separator 30. Drawing 1 
expresses some (near the periphery of the separator 30) situations of an A-A section of the 
separator 30 shown in drawing 2 . 

[0021]The separator 30 of the 1st embodiment of this invention is provided with the board part 22 
which consists of metal plates, and the flow path forming part 24 which is formed in this board part 
22 surface, and consists of a melting conductive substance, and the enveloping layer 26 which 
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consists of carbon is formed in that surface. In each near the periphery, i.e., the neighborhood, four 
pores which penetrate the board part 22 to the thickness direction are formed in the board part 22 
which constitutes the separator 30. These four pores form the oxidizing gas holes 40 and 41 and the 
fuel gas holes 42 and 43 in the separator 30 (refer to drawing 2 ). In each of both sides of the board 
part 22, the level difference is provided in that surface and the crevice is formed of this level 
difference. That is, the crevice 45 is formed in one field (field shown in drawing 2 ), and the crevice 
46 (refer to drawing 1 ) is formed in another field. The crevice 45 is concave structure which makes 
the oxidizing gas holes 40 and 41 open for free passage on one field of the separator 30, and the 
crevice 46 is concave structure which makes the fuel gas holes 42 and 43 open for free passage on 
the field of another side of the separator 30. On each crevice 45 and 46 with which the separator 30 
is provided, the flow path forming part 24 is formed as a convex structure arranged regularly. In the 
field of both separators 30, including the flow path forming part 24, the enveloping layer 26 covers 
the whole surface of the board part 22, and is formed. 

[0022]As a metal plate which constitutes the board part 22, a stainless plate was used by this 
example. Stainless steel was used also as a melting conductive substance which forms the flow path 
forming part 24. The separator 30 of this example heats predetermined metal like stainless steel 
with a heater even to temperature in which this carries out melting, dishes up this metal that carried 
out melting on the board part 22 which consists of metal plates, forms the flow path forming part 24, 
and it is characterized by things. Drawing 3 is a flow chart showing a manufacturing process of this 
separator 30. Below, a manufacturing method of the separator 30 is explained based on drawing 3 . 
[0023]A metal plate for forming the board part 22 first for manufacturing the separator 30 is 
prepared (Step S100). Next, this metal plate is processed and the board part 22 is formed (Step 
S1 10). Here, the above-mentioned metal plate was pierced, a pore equivalent to the oxidizing gas 
holes 40 and 41 and the fuel gas holes 42 and 43 was formed, and press working of sheet metal of 
the above-mentioned metal plate was carried out, and structure equivalent to the crevices 45 and 
46 was formed. 

[0024]Next, the flow path forming part 24 is formed on each field of this board part 22 (Step S120). 
Predetermined temperature in which the metal for forming the above-mentioned flow path forming 
part 24 carries out melting in order to form the flow path forming part 24 (although it changes with 
kinds of alloy) Metal dishing-up equipment provided with the heater which can be heated at about 
1 000 ** when using stainless steel, as described above, and the nozzle which carries out the 
regurgitation of the metal which carried out melting with the heater is used. Melting of the above- 
mentioned metal is heated and carried out with this heater, and from the above-mentioned nozzle, 
the molten metal of the specified quantity defined beforehand is made to breathe out, and molten 
metal is dished up on the board part 22. The outline of the composition of such metal dishing-up 
equipment 50 is shown in drawing 4 . The slot 54 on the semi-cylindrical shape is established in the 
heater 52 with which this metal dishing-up equipment 50 is provided at the predetermined intervals, 
and the point of this slot 54 serves as the nozzle 56, respectively. When forming the flow path 
forming part 24, the metal of the specified quantity is supplied to each above-mentioned slot 54, and 
melting is carried out by the heat of the heater 52 within this metal fang furrow 54, and from each 
nozzle 56, it is breathed out by the position on the board part 22, and can dish up. 
[0025]It is cooled on the board part 22, and the molten metal which was able to be dished up is 
pasted up on the board part 22, and the flow path forming part 24 is formed, the metal for here 
forming the flow path forming part 24 in the slot 54 established in the above-mentioned heater 52 - 
- ** — by sending in a fixed quantity, the molten metal of the specified quantity is made to breathe 
out from the above-mentioned nozzle, it dishes up, and the flow path forming part 24 of the form 
defined beforehand is formed. The operation which dishes up molten metal using equipment provided 
with such a heater and a nozzle can use the technology of the well-known used for the automatic 
soldering process of an electronic circuit. 

[0026]If such equipment for forming the flow path forming part 24 decides here to have a nozzle 
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corresponding to each of all the flow path forming parts 24 formed on one field of the separator 30, 
All the flow path forming parts 24 provided on one field of the separator 30 can be formed at once. 
Or as shown in drawing 2 t when the flow path forming part 24 keeps a predetermined interval in 
front and rear, right and left and is arranged regularly. The equipment for forming the above- 
mentioned flow path forming part 24 is good also as having a nozzle equivalent to a part for the 
single tier of the flow path forming parts 24 formed on one field of the separator 30. In such a case, 
the flow path forming part 24 can be formed by shifting the relative position of these nozzles and 
board parts 22 one by one at the predetermined intervals, dishing up molten metal on the board part 
22 by these nozzles. 

[0027]If the flow path forming part 24 is formed in both sides of the board part 22 as described 
above next, the enveloping layer 26 which consists of carbon will be formed in the surface of the 
board part 22 which formed the flow path forming part 24 (Step S130), and the separator 30 will be 
completed. In this example, formation of the enveloping layer 26 was performed by spraying carbon 
powder on both sides of the board part 22 which formed the flow path forming part 24. 
[0028]A fuel cell of this example is constituted using such a separator 30. A fuel cell of this example 
is a polymer electrolyte fuel cell, and has the stack structure which carried out the plural laminates 
of the single cell which is a constitutional unit. An exploded perspective view showing composition of 
the single cell 28 which a fuel cell of this example equips with drawing 5 , and drawing 6 are the 
perspective views showing appearance of the stack structure 14 which laminated the single cell 28. 
Below, composition of a fuel cell of this example is explained based on drawing 5 and drawing 6 . 
[0029]The single cell 28 is constituted by the electrolyte membrane 31, the anode 32 and the 
cathode 33 (not shown) which pinch this electrolyte membrane 31 from both sides, and form 
sandwich structure, and the separator 30 which pinch this sandwich structure from both sides 
further and which was mentioned already (refer to drawing 5 ). Here, the electrolyte membrane 31 is 
an ion-exchange membrane of the proton conductivity formed with solid polymer material, for 
example, fluororesin, and shows good electrical conductivity according to a damp or wet condition. In 
this example, the Nafion film (made by Du Pont) was used. The alloy which consists of platinum as a 
catalyst or platinum, and other metal is applied to the surface of the electrolyte membrane 31. The 
anode 32 and the cathode 33 are gas diffusion electrodes, and are formed by the carbon crossing 
woven with the thread which consists [ both ] of carbon fiber. Or the composition which forms this 
anode 32 and cathode 33 by the carbon paper or carbon felt which consists of carbon fiber, or the 
composition formed using a foam metal is also preferred. 

[0030]As shown in drawing 5 , when laminating the electrolyte membrane 31, the anode 32, the 
cathode 33, and the separator 30 and forming the single cell 28, the flow path forming part 24 
formed on the separator 30 and the crevices 45 and 46 form a gas passageway between adjoining 
gas diffusion electrodes. Namely, the crevice 46 and the flow path forming part 24 provided on the 
crevice 46 form the fuel gas flow route in a single cell between the surfaces of the adjoining anode 
32 by the crevice 45 and the flow path forming part 24 provided on the crevice 45 forming the 
oxidizing gas passage in a single cell between the surfaces of the adjoining cathode 33. 
[0031]When the single cell 28 is laminated and the stack structure 14 is assembled, The oxidizing 
gas holes 40 and 41 and the fuel gas holes 42 and 43 with which each separator 30 is provided form 
the oxidizing gas supply manifold, the oxidizing gas exhaust manifold, fuel gas supply manifold, and 
fuel gas exhaust manifold which penetrate stack structure 14 inside to the lamination direction, 
respectively. It explains later that the gas within these gas passagewaies formed in the stack 
structure 1 4 flows. 

[0032]When assembling the stack structure 14 provided with each component explained above, it 
piles up one by one in order of the separator 30, the anode 32, the electrolyte membrane 31, the 
cathode 33, and the separator 30. The stack structure 14 which arranges the collecting electrode 
plates 36 and 37, the electric insulating plates 38 and 39, and the end plates 80 and 85 one by one 
to the both ends, and is shown in drawing 6 is completed. 
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[0033]the collecting electrode plates 36 and 37 — gas, such as substantia-compacta carbon and a 
copper plate, — it is formed of a conductive member [ **** / un-], the electric insulating plates 38 
and 39 are formed of insulation members, such as rubber and resin, and the end plates 80 and 85 
are formed with metal, such as steel provided with rigidity. The output terminals 36A and 37A are 
formed in the collecting electrode plates 36 and 37, respectively, and an output of the electromotive 
force produced with the fuel cell constituted by the stack structure 14 is possible. To the collecting 
electrode plate 36, the electric insulating plate 38, and the end plate 80. four holes which lap with 
these pores and whose formation of a gas passageway is attained at the oxidizing gas holes 40 and 
41 with which the separator 30 is provided, the fuel gas holes 42 and 43, and a corresponding 
position when the stack structure 14 is constituted — structure is established, respectively. For 
example, corresponding to each of the oxidizing gas holes 40 and 41 and the fuel gas holes 42 and 
43, the pores 81-84 are formed in the end plate 80 (refer to drawing 6 ). 

[0034]when operating the fuel cell which consists of the stack structure 14, the pore 83 with which 
the end plate 80 is provided, and the fuel gas feed unit which is not illustrated are connected — 
hydrogen — rich fuel gas is supplied to the inside of a fuel cell. Similarly, when operating a fuel cell, 
the pore 81 and the oxidizing gas feed unit which is not illustrated are connected, and the oxidizing 
gas (air) containing oxygen is supplied to the inside of a fuel cell. Here, a fuel gas feed unit and an 
oxidizing gas feed unit are equipment which performs humidification and application of pressure of 
the specified quantity to each gas, and is supplied to a fuel cell. When operating a fuel cell, the pore 
84 and the fuel gas exhaust which is not illustrated are connected, and the pore 82 and the oxidizing 
gas exhaust which is not illustrated are connected, and fuel gas and oxidizing gas are discharged out 
of a fuel cell by these pieces of equipment. 

[0035]Although the built-up sequence of each component when the stack structure 14 is 
constituted is as having mentioned already, in the field which touches the separator 30, a 
predetermined seal member is provided in the periphery of the electrolyte membrane 31 (not 
shown). This seal member prevents fuel gas and oxidizing gas beginning to leak from each inside of a 
single cell, and it plays the role which prevents fuel gas and oxidizing gas from being mixed in the 
stack structure 1 4. 

[0036]The stack structure 14 which consists of each component explained above is held where 
predetermined thrust is applied to the lamination direction, and a fuel cell completes it. About the 
composition which presses the stack structure 14, since it was not concerned, the graphic display 
was abbreviated to the important section of this invention. In order to hold pressing the stack 
structure 14, It is good also as composition which binds the stack structure 14 tight using a bolt and 
a nut, or the stack member housing of predetermined form is prepared, It is good also as 
composition which bends the both ends of stack member housing after storing the stack structure 
1 4 inside this stack member housing, and makes thrust act on the stack structure 1 4. 
[0037]Although drawing 2 did not indicate, the oxidizing gas holes 40 and 41 for the separator 30 of 
this example to form the gas manifold which oxidizing gas passes — and, It also has the pore for 
forming the cooling water manifold which cooling water other than the fuel gas holes 42 and 43 for 
forming the gas manifold which fuel gas passes passes. Although the chemical energy in the fuel 
supplied to a fuel cell is changed into electrical energy in the electrochemical reaction which 
advances with a fuel cell, conversion to electrical energy from chemical energy is not necessarily 
performed thoroughly, and the remaining energies that were not changed into electrical energy are 
released as heat. Thus, in order to continue generation of heat with power generation and to carry 
out the operating temperature of a fuel cell desirable within the limits, the fuel cell usually provided 
the channel of cooling water in the fuel cell, and has removed excessive heat by passing cooling 
water in a fuel cell. When manufacturing the separator 30, the pore for forming the cooling water 
manifold formed by penetrating the inside of a fuel cell to the lamination direction pierces a metal 
plate, and is formed simultaneously with the oxidizing gas holes 40 and 41 and the fuel gas holes 42 
and 43 ( drawing 3 step S1 10 reference). 
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[0038]Next p the situation of the flow of the fuel gas in the fuel cell provided with the above 
composition and oxidizing gas is explained. The fuel gas supplied from the fuel gas feed unit 
mentioned already is distributed to each single cell 28 via the fuel gas supply manifold which the fuel 
gas hole 42 with which the separator 30 is provided forms. The electrochemical reaction which 
advances on the catalyst applied to the electrolyte membrane 31 is presented with it via the anode 
32 which is a gas diffusion electrode, the fuel gas distributed to each single cell 28 passing the fuel 
gas flow route in a single cell formed with the crevice 46 and the flow path forming part 24, and the 
anode 32. At this time, the fuel gas which passes the fuel gas flow route in a single cell is effectively 
diffused by colliding with the side of the flow path forming part 24, and the fuel gas (hydrogen) of 
quantity reaches even the above-mentioned catalyst enough by this. The fuel gas which passed the 
fuel gas flow route in a single cell gathers to the fuel gas exhaust manifold which the fuel gas hole 
43 forms, and is discharged by the fuel gas exhaust. 

[0039]The oxidizing gas supplied from the oxidizing gas feed unit is distributed to each single cell 28 
via the oxidizing gas supply manifold which the oxidizing gas hole 40 with which the separator 30 is 
provided forms. The electrochemical reaction which advances on the catalyst applied to the 
electrolyte membrane 31 is presented with it via the cathode 33 which is a gas diffusion electrode, 
the oxidizing gas distributed to each single cell 28 passing through the oxidizing gas passage in a 
single cell formed by the crevice 45 and the flow path forming part 24, and the cathode 33. Here, the 
oxidizing gas which passes through the oxidizing gas passage in a single cell is effectively diffused by 
colliding with the side of the flow path forming part 24. The oxidizing gas which passed through the 
oxidizing gas passage in a single cell gathers to the oxidizing gas exhaust manifold which the 
oxidizing gas hole 41 forms, and is discharged by the oxidizing gas exhaust. 
[0040]According to the manufacturing method of the separator 30 of this example, and the 
separator 30 constituted as mentioned above. The flow path forming part 24 which is the convex 
structure for being provided on the separator 30 and forming a gas passageway in a single cell, 
Since it forms by dishing up molten metal on the board part 22, form of a flow path forming part 
formed in each of both sides of the separator 30 cannot receive restrictions mutually, and flexibility 
about a design of a flow path forming part can fully be secured. When flexibility in connection with a 
design of a flow path forming part increases, it becomes possible to improve effectively form of a 
flow path forming part, and arrangement, to raise the diffusibility of gas from a gas passageway in a 
single cell to the direction of an electrolyte membrane, and to raise a capacity factor of gas in a fuel 
cell provided with the separator 30 of this example. 

[0041 ]In order to form the flow path forming part 24 by dishing up molten metal using metal dishing- 
up equipment provided with a heater and a nozzle according to the manufacturing method of the 
separator 30 of this example, it is based on a manufacturing method of a separator known 
conventionally, for example, a method of carrying out press forming of a metal plate or the carbon 
material, and machining — carrying out shaving appearance — etc. — compared with a method, the 
fine flow path forming part 24 can be easily formed in sufficient accuracy. That is, metal which 
heated and carried out melting with a heater can be dished up, and a separator can be manufactured 
by a simple manufacturing process of making the flow path forming part 24 adhere on the board part 
22. Like [ in a case of carrying out press forming of the metal plate ], metaled bending and since it is 
not necessary to carry out ******** consideration, in order to form the board part 22, a metal plate 
thin enough can be used, and the whole fuel cell can be miniaturized. 

[0042]The metal plate which constitutes the board part 22 from an above-mentioned embodiment, 
and the molten metal used in order to form the flow path forming part 24 used both stainless steel, 
and it is good also as forming the board part 22 and the flow path forming part 24 using a different 
material. If the metal plate which constitutes the board part 22 has sufficient conductivity and 
intensity, and predetermined corrosion resistance, it is good also as forming with other materials, 
and it is good also as using other materials as molten metal which forms the flow path forming part 
24, if it has sufficient conductive and predetermined corrosion resistance. What is necessary is just 
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metal which can heat and carry out melting using the heater with which the metal dishing-up 
equipment mentioned already is provided here as metal which forms the flow path forming part 24. 
When the metal plate which constitutes the board part 22 dishes up the above-mentioned metal 
which carried out melting, it should just be formed with the material which bears the temperature of 
this metal that carried out melting. In particular, like this example, if the board part 22 and the flow 
path forming part 24 are formed with the same material, the contact resistance between both can 
be reduced and the internal resistance of the fuel cell constituted using such a separator 30 can be 
stopped. 

[0043]Since the separator 30 of the above-mentioned embodiment forms in the surface the 
enveloping layer 26 which consists of carbon, it can realize dramatically outstanding corrosion 
resistance. Conductivity and corrosion resistance are dramatically excellent in carbon, and it is 
excellent as a material which covers the separator 30. In particular, in the fuel cell of the above- 
mentioned embodiment, the gas diffusion electrode (the anode 32 and the cathode 33) which adjoins 
the separator 30 and is allocated, and the effect that the contact resistance between both becomes 
small since it is formed with carbon are acquired. When both the contact portions of the separator 
30 and a gas diffusion electrode consist of carbon, there is no possibility of forming a cell selectively 
like [ in the case of contacting carbon and metal ], and there is also no possibility that the corrosion 
resistance on the surface of a separator may fall while using a fuel cell. 

[0044]It is good also as forming the above-mentioned enveloping layer 26 here with metal excellent 
in corrosion resistance, such as other materials, for example, titanium, nickel, etc., if the corrosion 
resistance of the separator 30 and the internal resistance of a fuel cell fully serve as tolerance level. 
Or if it supposes that the board part 22 and the flow path forming part 24 are formed with the 
material which was fully excellent in corrosion resistance as described above, the enveloping layer 
26 is good also as not providing. If the alloy containing the stainless steel, titanium, and nickel which 
were mentioned already is used as metal which forms the flow path forming part 24, a certain 
amount of corrosion resistance is realizable, and. Depending on the metal used for alloying, melting 
of the metal is carried out at a temperature lower than the above-mentioned stainless steel, 
titanium, and nickel, and it becomes possible to operate dishing up. 

[0045]The board part 22 is good also as forming by components other than metal, and just pastes 
up molten metal on the surface by sufficient intensity by dishing up molten metal. Or in order to 
secure adhesive property sufficient between molten metal, it is good also as performing a further 
predetermined surface treatment to the surface of the board part 22, before dishing up molten 
metal. The flow path forming part 24 will also be good also as forming with melting conductive 
substances other than metal, if it has sufficient conductivity, and it can paste up by intensity 
sufficient on the board part 22 and sufficient corrosion resistance can be secured. Conductive resin 
can be used, for example and what is necessary is just to choose what suits the conditions above- 
mentioned out of this as materials other than the metal which forms the board part 22 or the flow 
path forming part 24. 

[0046]In the 1st embodiment of the above, when forming the board part 22 which processes a metal 
plate and has the structure of the crevices 45 and 46 etc., we decided to perform press forming, but 
it is good also as forming the uneven shape of the board part 22 by other methods. For example, it 
is good also as forming the board part 22 with casting, a forge, etc. 

[0047]In the board part 22, it is good also as forming the convex structure formed by dishing up of 
molten metal instead of forming a crevice like the crevices 45 and 46, in order to form the channel 
which makes the fuel gas hole or oxidizing gas hole which counters open for free passage. An 
example of such composition is shown in drawing 7 as the separator 1 30. The separators 1 30 shown 
in drawing 7 are the separator 30 mentioned already and a separator used for the same fuel cell, 
attach the component number same about the composition which is common in the separator 30, 
and omit detailed explanation. 

[0048]The separator 130 by dishing up molten metal like the flow path forming part 24, The flow 
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path forming part 1 28 which is convex structure is formed, gas is led to a position used as a 
boundary in which the crevices 45 and 46 are formed in the separator 30, and a corresponding 
position between a fuel gas hole which counters by this convex structure, or an oxidizing gas hole, 
and a gas passageway in a single cell is formed in them. Although only one field side of the separator 
130 is shown and the flow path forming part 128 which forms a gas passageway which makes the 
oxidizing gas holes 40 and 41 open for free passage is expressed with drawing 7 , The flow path 
forming part 1 28 which is the same convex structure that forms also in a rear face of the separator 
130 a gas passageway which makes the fuel gas holes 42 and 43 open for free passage is formed. 
[0049]Such a flow path forming part 128 can be formed by dishing up molten metal on the board 
part 122 on monotonous like the flow path forming part 24 mentioned already using metal dishing-up 
equipment provided with a heater and a nozzle. Since a process of carrying out press forming of the 
metal plate by having such composition can be abolished, a manufacturing process can be simplified. 
Since it becomes unnecessary [ press forming for forming a crevice ], the separator 30 can be 
formed using a thinner metal plate, and it becomes possible to miniaturize the whole fuel cell further. 

[0050]The flow path forming part 24 for diffusing the gas which passes the above-mentioned gas 
passageway in a single cell by the convex structure which dished up molten metal, It is good also as 
forming the convex structure for forming the flow path forming part 1 28 which specifies the field 
which forms the gas passageway in a single cell, and also specifying the form of the gas passageway 
in a single cell. In this case, the arbitrary-shaped gas passageway in a single cell can be formed by 
dishing up molten metal to the line which runs in all directions. An example of such a separator is 
shown in drawing 8 as the separator 230. In the separator 230, the same component number is given 
to the portion which is common in the separator 30 and the separator 130, and detailed explanation 
is omitted. 

[0051] Drawing 8 is a top view showing the composition of the separator 230. The separator 230 is 
provided with the flow path forming part 228 which it had the flow path forming part 24 for stirring 
the gas which passes the gas passageway in a single cell as well as the separator mentioned 
already, and also dished up and formed molten metal like this. In the fuel cell which the flow path 
forming part 228 formed the channel bent on the separator 230, and was formed using the separator 
230. The oxidizing gas distributed to each single cell passes through the channel of the bent form 
which this flow path forming part 228 forms, and is led to the oxidizing gas exhaust manifold which 
the oxidizing gas hole 241 forms from the oxidizing gas supply manifold which the oxidizing gas hole 
240 forms. Although drawing 8 showed only one field of the separator 230, the same flow path 
forming part 228 also as the field of another side is formed. The flow path forming part 228 of the 
field of another side makes the fuel gas holes 242 and 243 open for free passage, and forms the fuel 
gas flow route in a single cell drawn in the course which bent fuel gas within the single cell. Thus, 
the form of the gas passageway in a single cell can be arbitrarily provided besides forming the 
convex structure for stirring gas by dishing up molten metal on the board part 222. 
[0052]Although the description was omitted with the separator 230 shown in the separator 1 30 
shown in drawing 7 , and drawing 8 , What is necessary is just to suppose that the convex structure 
which dished up molten metal is established further also around an oxidizing gas hole and a fuel gas 
hole, when the convex structure which dished up molten metal prescribes the form of the gas 
passageway in a single cell like these separators. Thus, if the convex structure which dished up 
molten metal is formed also around an oxidizing gas hole and a fuel gas hole, It becomes possible to 
establish the structure for fully securing the gas-seal nature between a separator and the 
component which adjoins this by this convex structure, without carrying out press forming of the 
board part, and forming unevenness. 

[0053]As described above, when dishing up molten metal and providing the flow path forming part of 
various form on a board part, it is desirable to define the form of the heater with which the form of a 
nozzle and the nozzle which are used for dishing up are provided according to the kind of molten 
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metal to be used. The viscosity of the molten metal in the case of dishing up can be adjusted by 
adjusting the temperature of the heater at the time of carrying out melting of the metal. Drawing 9 is 
a cross section showing the form of the metal which was able to be dished up. Namely, the metal 
which was able to be dished up when molten metal was dished up on the board part, Although the 
form where the direction of the parietal region sharpens thinly compared with the bottom side is 
presented (refer to drawing 9 (A)), it can stop becoming the form where the parietal region of the 
metal which was able to be dished up sharpened thinly compared with the bottom side by lowering 
the temperature of a heater and increasing the viscosity of molten metal (refer to drawing 9 (B)). 
The viscosity of molten metal is improved, and if the form of the dished-up metal is changed in this 
way, the contact resistance between the flow path forming part formed with molten metal and the 
component which adjoins at the increase of a touch area, a separator, and this with the component 
(gas diffusion electrode) which adjoins a separator can be reduced. 

[0054]After dishing up molten metal on a board part, it is good also as shaving off the parietal region 
of the dished-up molten metal mechanically, and forming the parietal region of a flow path forming 
part level mechanically. By doing in this way, flattening of the parietal region of a flow path forming 
part can fully be carried out, and the touch area between the adjoining components can fully be 
secured. The height of each flow path forming part can be arranged by adding the process of 
deleting the parietal region. Although it is possible to form the flow path forming part of uniform 
height in accuracy sufficient by adjusting the viscosity of the molten metal in the case of dishing up, 
and dishing up the molten metal of the specified quantity, as described above, it is good also as 
adding machining further and raising the homogeneous accuracy of the height of a flow path forming 
part. 

[0055]When dishing up molten metal and forming a flow path forming part on a board part, the 
composition which dishes up molten metal so that it may become mesh state is also preferred. It is 
shown below by making such composition into the 2nd embodiment. Drawing 10 is an explanatory 
view showing the situation of the flow path forming part 324 formed in the surface of the separator 
330 of the 2nd embodiment. Although only the field where the flow path forming part 324 was 
formed on the board part 322 is expressed with drawing 10 , This separator 330 is provided with the 
oxidizing gas holes 40 and 41 and the fuel gas holes 42 and 43 like the separator 30 of the 1st 
embodiment, and the flow path forming part 324 shown in drawing 10 is formed on the flow path 
forming part 24 and the crevice 45 and 46 which makes these holes open for free passage similarly. 
[0056]In the separator 330, as shown in drawing 10 , the flow path forming part 424 is formed by 
dishing up so that molten metal may serve as mesh state. It is formed on the board part 322 by 
making molten metal breathe out, moving it, after adjusting the temperature of the heater of metal 
dishing-up equipment, as such a flow path forming part 324 shows [ molten metal ] sufficient 
viscosity making a waveform go up and down the nozzle with which metal dishing-up equipment is 
provided. Although the description is omitted in drawing 10 , if an enveloping layer is provided in the 
surface like the flow path forming part of the embodiment mentioned already, in the flow path 
forming part 424, the corrosion resistance of the flow path forming part 424 can be raised. 
[0057]According to the separator 330 of the 2nd embodiment constituted as mentioned above, in 
addition to the same effect as the separator 30 mentioned already, the still more nearly following 
effects are done so. That is, the flow path forming part 324 is formed in mesh state, and since the 
predetermined void is established in the inside of the flow path forming part 424, the weight saving 
of the separator 330 whole can be carried out more. Therefore, the weight saving of the whole fuel 
cell can be carried out more by using such a separator 330. It becomes advantageous especially 
that the weight saving of the fuel cell can be carried out, when using a fuel cell as a power supply 
for movement which has restriction in weight like [ in the case of mounting as a power supply for a 
drive of an electromobile ]. The form of the flow path forming part 324 formed in mesh state is not 
restricted to the form shown in drawing 1 0 . What is necessary is just the form which can be formed 
by making molten metal breathe out and dishing up from the nozzle with which the metal dishing-up 
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equipment mentioned already is provided, and the above-mentioned effect can be acquired by 
establishing a predetermined void in an inside. 

[0058]Although we decided to form the flow path forming part 324 in mesh state by adjusting 
operation of the nozzle at the time of dishing up molten metal, and the viscosity of molten metal in 
the 2nd embodiment of the above, After dishing up a predetermined filler on a board part first and 
dishing up molten metal on this filler in advance of dishing up of molten metal, it is good for an inside 
by removing a filler also as forming the flow path forming part which has a predetermined void. 
Drawing 1 1 is an explanatory view showing the manufacturing process of such a separator 430. 
[0059]In order to manufacture the separator 430, the board part 22 in the separator 30 of the 1 st 
embodiment and the same board part 422 are prepared first, and the filling portion 421 is formed on 
this board part 422 (refer to drawing 1 1 (A)). This filling portion 421 dishes up resin on the board 
part 422 by operation of dishing up of the molten metal in the embodiment mentioned already, and 
same operation. After the resin used here has the heat resistance to the temperature of the molten 
metal in the case of the operation of dishing up of the flow path forming part 424 mentioned later 
and forms the flow path forming part 424 further, operation of removing this filling portion 421 is 
possible for it. 

[0060]If the filling portion 421 is formed on the board part 422 next, the flow path forming part 424 
will be formed on each filling portion 421 by dishing up molten metal like the embodiment mentioned 
already (refer to drawing 1 1 (B)). If the flow path forming part 424 is formed, processing which 
removes the filling portion 421 will be performed and the separator 430 will be completed (refer to 
drawing 1 1 (C)). What is necessary is here, just to suppose that removal of the filling portion 421 is 
carried out by the chemical treatment of dissolving the resin which constitutes the filling portion 421 
using the solvent according to the kind of resin which constitutes the filling portion 421. 
[0061]In the above-mentioned separator 430, although it decided to remove after formation of the 
flow path forming part 424, if the filling portion 421 forms this filling portion with a conductive 
material, it will be good also as not performing removal of a filling portion. For example, the filling 
portion 421 is formed with conductive resin, and if the conductivity of this conductive resin is 
enough as a component of a separator, it is good also as completing the separator 430, with the 
filling portion 421 formed. Also in this case, since it is formed with resin whose inside of the flow 
path forming part 424 is lighter-weight than the metal which constitutes the flow path forming part 
424, the weight saving of the separator 430 whole can be carried out more. Thus, in the separator 
430, as well as the separator 330 of the 2nd embodiment when removing the filling portion 421 and 
not removing, the predetermined effect by carrying out the weight saving of the separator can be 
acquired. If the enveloping layer 26 in the separator 30 of the 1st embodiment and the same 
enveloping layer are provided in the surface of the flow path forming part 424, the corrosion 
resistance of a separator can be raised further. 

[0062]It is good also as forming a flow path forming part with porous metal by considering a 
separator as composition which carries out a weight saving. It explains below by making such 
composition into the 3rd embodiment. Composition of the separator 530 of the 3rd embodiment is 
expressed to drawing 12 . Although the separator 530 forms the flow path forming part 524 by 
dishing up molten metal on the board part 22 and the same board part 522 like the separator 30 of 
the 1st embodiment, unlike the 1st embodiment, it forms the flow path forming part 524 with porous 
metal here. In order to make the flow path forming part 524 into porosity, in this example, the 2nd 
ingredient is beforehand mixed to metal for forming the flow path forming part 524. If this metal 
carries out temperature up of the 2nd ingredient mixed to metal to the 1st temperature that carries 
out melting with metal which forms the flow path forming part 524, It can be made to be able to 
evaporate in the state where it distributed in the above-mentioned metal, by mixing being enough 
uniformly [ as the above-mentioned metal ] possible, and raising the 2nd temperature still higher 
than the 1st temperature (or it is made to decompose and evaporate). Therefore, where the 2nd 
ingredient of the above and the above-mentioned molten metal are mixed, By carrying out 
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temperature up to temperature to which this 2nd ingredient evaporates, and dishing up molten metal 
on a board part, where many air bubbles are formed in an inside, molten metal can be dished up, and 
the porosity flow path forming part 524 can be formed by this. 

[0063]In order to form a flow path forming part by dishing up molten metal like the embodiment 
mentioned already according to the separator 530 formed as mentioned above, the flexibility of a 
design of the form of a flow path forming part is secured, and. the still more nearly following effects 
are done so besides the effect that a separator can be slimmed down, and the effect that the weight 
saving of the separator can be carried out like the 2nd embodiment when a flow path forming part is 
porosity. That is, when the flow path forming part 524 is porosity, it becomes possible to absorb the 
produced water produced in the gas passageway in a single cell by the flow path forming part of this 
porosity, or to adjust the humidity of the gas which evaporates the absorbed produced water in gas 
and passes the gas passageway in a single cell. Here, the humidity control in the produced water and 
gas which are produced within a fuel cell is explained. Although a fuel cell receives supply of the fuel 
gas containing hydrogen in the anode side and acquires electromotive force according to 
electrochemical reaction in response to supply of the oxidizing gas which contains oxygen in the 
cathode side, it shows this electrochemical reaction below. 
[0064] 

H 2 -> 2H + +2e"~ (1) 

(1/2) 0 2 +2H + +2e " -> H 2 0 — (2) 
H 2 +(1/2) 0 2 -> H 2 0 — (3) 

[0065](O A formula expresses the reaction in an anode, and a reaction [ in / in (2) types / a 
cathode ], and the reaction shown in (3) types advances in the whole fuel cell. Thus, when 
electrochemical reaction advances, water arises in the cathode side. Although the water produced in 
the cathode side evaporates in the oxidizing gas which passes through the oxidizing gas passage in a 
single cell, when the temperature of the oxidizing gas which passes through the inside of a fuel cell 
falls selectively, the maximum vapor tension of oxidizing gas may fall and produced water may 
condense it. When the produced water condensed in this way stagnates in the oxidizing gas passage 
in a single cell, the channel of gas is taken up and there is a possibility of preventing electrochemical 
reaction from advancing smoothly. Like this example, if the flow path forming part 524 is made into 
porosity, even if produced water condenses in the oxidizing gas passage in a single cell, the 
produced water which could absorb this by the porous flow path forming part 524, and condensed it 
can be prevented from closing a gas passageway. 

[0066]Such an effect can be acquired also not only in the oxidizing gas passage in a single cell but 
in the fuel gas flow route in a single cell. As described above, it is only the cathode side that 
produced water arises according to electrochemical reaction, but the fuel gas supplied to the anode 
side is the purpose of preventing desiccation of an electrolyte membrane, and is usually humidifying. 
Thus, after humidifying, by supplying fuel gas, there is a possibility that the water of condensation 
may arise, also in the fuel gas flow route in a single cell, but. By making the flow path forming part 
524 into porosity, the produced water of condensation can be absorbed and the flow of fuel gas can 
be prevented from being barred with the water of condensation. 

[0067]The porous flow path forming part 524 can realize the function to adjust so that the humidity 
of the gas which passes the gas passageway in a single cell may become enough, by evaporating the 
absorbed water of condensation in gas. In a fuel cell, when there are many gas mass flows supplied 
to each electrode, As for the gas which passes the gas passageway in a single cell, in order to 
prevent moisture's being away held in the cathode side which produced water produces by gas from 
an electrolyte membrane from the first, an electrolyte membrane's getting dry, and battery capacity 
falling [ the anode side ], it is desirable to have sufficient humidity. In this example, the excessive 
water of condensation produced in the gas passageway is absorbed by the flow path forming part 
524, and this absorbed water of condensation evaporates to the maximum vapor tension according 
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to the temperature in a fuel cell in the gas which passes the gas passageway in a single cell. 
Therefore, by making this flow path forming part 524 absorb the produced water of condensation by 
making the flow path forming part 524 into porosity, the humidity of the fuel gas and oxidizing gas 
which pass the gas passageway in a single cell can always be maintained at the state near maximum 
vapor tension, and it can prevent an electrolyte membrane drying. Thus, in making the flow path 
forming part 524 into porosity. It becomes possible to adjust absorption of the water of 
condensation in the gas passageway in a single cell, and the humidity of gas good by adjusting the 
2nd kind, quantity, etc. of an ingredient that are mixed to molten metal and that were mentioned 
already, when forming the flow path forming part 524, and adjusting suitably the size and quantity of 
the air bubbles formed in molten metal. 

[0068]Although a flow path forming part decided to form in both sides of a separator in an 
embodiment mentioned already, it is good also as providing a flow path forming part only in field of 
one of these in a separator allocated in a stack structure end. It is good also as supposing that a 
flow path forming part which forms a gas passageway in a single cell which above-mentioned fuel 
gas or oxidizing gas passes is provided, and forming rugged structure for forming a channel of 
cooling water mentioned already on a field of another side on field of one of these, in a separator. 
Also in this case, a predetermined effect by dishing up molten metal and providing a flow path 
forming part can be acquired. 

[0069]Since a polymer electrolyte fuel cell was constituted, a separator of the above-mentioned 
embodiment was used, but it is good also as using, since a fuel cell of a different kind is constituted. 
If a separator is constituted from under an operating condition of a fuel cell by stable material, the 
same effect as an embodiment mentioned already can be acquired. 

[0070]As for this invention, although an embodiment of this invention was described above, it is 
needless to say that it can carry out with aspect which becomes various within limits which are not 
limited to such an embodiment at all and do not deviate from a summary of this invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an explanatory view which expresses typically the situation of the section of the 
separator 30 which is one suitable embodiment of this invention. 
[Drawing 2] It is a top view showing the composition of the separator 30. 
[Drawing 3] It is a flow chart showing the manufacturing process of the separator 30. 
[Drawing 4] It is an explanatory view showing the composition of metal dishing-up equipment. 
[Drawing 5] It is an exploded perspective view showing the composition of the single cell 28. 
[Drawing 6] It is a perspective view showing the appearance of the stack structure 1 4 which 
laminated the single cell 28. 

[Drawing 7] lt is a top view showing the composition of the separator 130. 
"Drawing 8] It is a top view showing the composition of the separator 230. 

[Drawing 9] It is a cross section showing the appearance of the metal which was able to be dished up 
on the board part. 

[Drawing 10] It is an explanatory view showing the situation of the flow path forming part 324 formed 
in the surface of the separator 330. 

[Drawing 1 1] It is an explanatory view showing the manufacturing process of the separator 430. 

[Drawing 1 2] It is an explanatory view showing the composition of the separator 530. 

[Explanations of letters or numerals] 

1 4 — Stack structure 

22, 122, 222,322,422,522 — Board part 

24,324,424,524 — Flow path forming part 

26 — Enveloping layer 

28 — Single cell 

30, 130, 230,330,430,530 — Separator 

31 — Electrolyte membrane 

32 — Anode 

33 — Cathode 

36, 37 — Collecting electrode plate 

36A, 37A — Output terminal 

38, 39 — Electric insulating plate 

40, 41 — Oxidizing gas hole 

42, 43 — Fuel gas hole 

45, 46 — Crevice 

50 — Metal dishing-up equipment 

52 — Heater 

54 — Slot 

56 — Nozzle 
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80, 85 — End plate 
81-84 — Pore 

128,228 — Flow path forming part 
240,241 — Oxidizing gas hole 
242,243 — Fuel gas hole 
421 — Filling portion 



[Translation done.] 
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[Drawing 1] 




[Drawing 2] 
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[Drawing 4] 




[Drawing 7] 
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[Drawing 12] 
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[Drawing 6] 




[Drawing 8] 
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[0 0 4 9] C©J:$ft»l&JBjSSl 2 8 {4, HiELfc 

mmimu*m^x, ym±mmi 2 2±t 

^S4^S*^ 0 ott 5 c t e «t o THWf 5 <: t 

* * <b K/J^SMkt Set pT(!6 t ft So 

[0 0 5 0] 8»4«ft«90ttfeia«JiE«ko 

J^ttOJIWr^rt^iKB^jaW-Scktfi?**. c© 
<fc^ft-b^b-^©-fJ^ ■b^U-22 3OtLT0 
8^'To ftfe, -fe/<l/-*2 3 0fCfcV^T> -b^U- 

* 3 0**tf-t^U-* 1 3 0 fc£H*SS8H«:H:Hi; 

[0 0 5 1] 08 14, •b/^U-2 2 3 0©^fiE^t)t 
¥ffi0T**5 o -t^b-i5f2 3 0f4, SESLfe-b^l/- 



(8) 
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zrctb<DWi3&Bf8&2 4£fi;L5SfrE, cftfclTOE 
TV>5 0 WSHfc&MZ 2 Bit, -fc/<l/-* 2 3 0±Efc 

%mm?rcm<Dmzmu WMr*?L2 4o 
2 4 1 ^«ja-rs«fl:^»tHvi*-;i/K^ft»n 

£ 0 0 8 T?tt-fe/*l/-* 2 3 0 <D-fi<DWctfZ 10 
ffil*OiiiKfeWI«fl)«QWKJ«»2 2 8#m 

enrv^, «j*oiBoi!KBHg<s82 2 8 a, flm^rx 

?L2 4 2 t 2 4 3 fc£S12-&, #-t;H^T«^7,^ 

5o cctsE, gssgP2 2 2±mM&m*m'DV 

[00 5 2] ftfc\ H7E*Lfc4:><U-*l 3 0*3* 
tfH8E^Lfc-fe^U-* 2 3 0"PttCK%*lSLfe 20 
ff, ilftS0-tr^b-*<D«k5E, oott 

«gaP«^Xj«gbT|HIia%}B«"r*Cfc!8:LK:, C 

ictmmtbZo 30 

[0 0 5 3] JJBUfcJ:$fc, 3£ffi±£$tt&jl*£ 
JkWBttfc <k / XMI* 3 k - * ©Jgtf£S* 5 c 

m*mtw®®mx>ib% 0 t%t>%, sksj±e 

tt, liEiifflllcJt^T«ffl»o*3WI<**i:v'»3»«* 40 
ITStf (09 (A) #M) , t-tCDUmTtfT® 

mwntz (09 (b) m) o m&mom 

-*CIMM-*«f t<DSMSa%t| 
[0 0 5 4] Sfc, gN^*£tKflU:fc:£Dot*fcft 50 



1^2 0 0 0-2 1 5 90 2 
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u mm<Dm&mm?vzctx\ mama. 
x\ ®~%M*<Dm&immj&Tzz.tmmx'3z> 

%t>\ ±f2Lfc<fc?E, ZibimmuXZhQZ-X, ffl& 

[0055] mwimm&mmo'Ditxmm 

ftffilkLTWTKSt. 01 Oti, *2SHt«0-fe/<l/ 

3 3 ooaiB»c»iajnfei«BHBis»3 2 4©ai? 
2±K«awKia»3 2 4*«»j«tnfciR«o*%afeb 

TVStf, C©-b^b-^3 3 0«, SlUSfiflHO-fe^ 
I/-*3 0i:H«E, IffctfXfUO, 4 1,18^ 
7L4 2, 43£ffATfctK mB&®24£®®KC 

n5©?L%aaS"&siasP4 5. 4 6±e, hioe* 

Lfc*l&«jai53 2 4«2tlTl^, 
[0 0 5 6] ■fe/<U->3 3 0T»tt, Hi 0K**«fc3 

e, mm&mtfitv^xVitfrz&oKmoifzct 

fc£?Xm&B&&4 2 4*»«bTV>* 0 il£0J;5* 

vntooo* n&m&MZ&tiizitzztic&ox. m 
m3 2 2±m&tio *fe> 0 1 oximmzm 
bxvstfis m&mm 2 4ic%^x, mbmrn 

t ttm, msm 4 2 4 ©»&tt*i6Lt£ *s c 

[0057] w±o * ? E«ia«nfejB 2 usstaio-tr/s 

l^-^3 3 0E±ntf, SESLfe-fe^U-*3 0i:|i|« 
4t>%, »B$lSffi3 2 4^y*>a«E*lS**lT* 

ssssj^fiitgp 4 2 4©rt»Effi£03»tfKw-5nT 

■fe^U-^3 3 0^{*«:it)g«{k-r5i:t 
*'T*#So LfeA'oT, iKDcfc^^-tr/^U-^SSO^ 

t So immmmmitxzzctit, mmm, m 
ummmmmmmt Lxmmt 3 e, s 

fij£&£ 0 ft*, yv>a«E*lSStlSJ«fiHgJ«S3 
2 4©»i, 0 1 OE^Lfc^WcPESfcOTiift 
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ffiM*T*fctttf J: < > rtSP^m £e>2ISS^tt 5 <: t t*> 

[0 0 5 8]**, ±E£2||«fl|T?tt, 

ckot, mmfe<om*Gtzmm®>mi$.t io 

[0 0 5 9] -t^b-^4 3 0^JSf5ti:{i, tf, 

% i mm<D-*zAis-* 3 o icmzmm® i z t ®% 

<Dm®4 2 2£ffl«U 2 2±K, ft* 

354 ZlZBl&tZ mi 1 (A) #,1) 0 CKD^EJWgP 

4 2 1 (i, wt®LmffiMicmz>®m&mmr>'DV 

mimc$><DT*3b%o *fc% zz.xm^mm^ % 
mmm&n*iwm^\jmmmmmL 20 

2 Am&LtmmDm&i 2 1 

[0 0 6 0] S1Sg|54 2 2±^«g|54 2 1 ^JM-TS 

%Lh\Z&r>X, ^n^tlO^«S154 2 l±fc, ffitSSj^ 
$g|U 2 4£JMlT3 (011 (B) W o iffiKJM 

au 2 4 ;g»r£^ ?t«eP4 2 im&tmwz 
m?x, -t^u-^4 3o^fi!t-r5 (Ei i (o 

#,!) o CCT*, %&$4 2 1 ©fifcSH ?t«S154 2 1 30 

zmtzmmmicfotrcmmm^x, m$4 
xm?ztttmf&\,\ 

[00 6 1] ±!eLfc-tr/SU-2 4 3 0m ft 
«g|54 2 1 H\ fiftSSJMM 2 4 0«£E&£-f 

ftX&tll$, 2 1 %Rltfc$8:-fc/<U-* 4 3 40 

0*^jS5*«ckfcbTt»J:^. co«fc9ft*&K: 

fc, flEHH^jSflI4 2 4©rt9W, MSSJgfiScSP 4 2 4£« 

4 3 04»*«fc ogjffkfsj: tifi-ezs. 

C<D&?lC, -t/^b-^4 3 0(CfeV>T, %ttflg4 2 1 

H 2 -» 2H* + 2e' 
(1/2) 0 2 + 2H* + 2 e" -* H* 0 
H 2 + (1/2) Oz -> H 2 0 
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4 2 4 ©affifc, S 1 ifefjfiMO-b^U-* 3 OfCfcttS 

&si 2 6 mmwsmzmmf, **v-$<m 

fl&*Z<olZfa±.2#%ZttfX'$%o 
[0 0 6 2] H*/<l/-**8*ffc-rS#Wteb 

1 2tcst)to -t^u-* 5 3 on g i tmmow 

1>-Z 3 0 fcra«lC. WSM>2 2 £fttt0aS£ffi5 2 2 
0, ffiH^J«S5 2 4Z£Hn<D&SlC*?X%l&t 



v^20Sfitc±#$-&5<:i:fc < fcoT, ±ie^l*tc 
5MRbfe«ffilfiSI»«** («SVHi^»LT^t$^ 
5) CitfT*t5fc©T*£5o Lfe*^T, ±IB^20 

ja^^jjEsaK^Rk^s^nfetaii-p, can 20 
x, $wmmim5Z4mi8t*ztifi-ez 

[0 0 6 3] W±©*5lC«ja*nfc"b/<b-*5 3 0 

^^»ifbT*f zt^smt, mmmmunx* 

*xoiifi%iifflSLfe»)t*cfc*«Rr<ifcftS. 

x\ mn®ft?£vz£f&7ki5&mzKmzim 
mmco^xmwtZo mmmit, 7/-k«k** 

[00 6 4] 



(1) 
(2) 
(3) 
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[006 5] (1) Sli7/-FE45«-Sfi& (2) 

(3) j&cmtmmmzo cojsk, 
islets t> *xo«EB*aff, ««ft^as^n io 

08tHHK«*5 2 4l!:J:oT*i|srr*ci:««-e*, «t8 

[0 0 6 6] coj:3fraWHk #-t;l/rtgg^XMK 

**^i:*©tt*y-F«i^t'e»*^ 7/- Fine 20 
mtmmm, mmmmmmzmz, 1 

■vwfwztemr tic*** ^-tmmmm 

]£S55 2 4££?lSi:-f5i:fc£«fcoT, £Cfc*8* 
[0 0 6 7] MX®ttI&&gS5 2 4& % 

#xi*R**»r 5 i37,<om.tmft t & s <t 3 k 30 
ttx 7/-F«ti:ck*5, &s*tf£i;s*y-K« 

2 4E»iR?nTfet), co«iRtnfc»at*tt, m 
mmm^atxtzmm^Etvu, jur/n^x 40 

^fij£gP5 2 4*$jLntLT. 4tfcaBi*%c©«[ 

B»l8»5 2 4»ciRiR«-&*ci:lcJ:oT, fl-fe/HW 
X«KHM^t4«ll^*J:tfflWb^©Wt*, ft 

LSdofcKtfcfctfT***. CO* die, iftBJgtfffi 
5 2 4*^?LKfr*«^ttt, ffiKHSjSS5 24m 

&tztzicm&RK.m£t%ffi&Lrc?ii2<Dtiift<D 
m*m%z*mwLx. m^mmm^n^m 
<D±zz>pmmmcmtz>ctx\ 50 
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oztmmtzzo 

[0 0 6 8] ft*, BE5SLfc^HWT?tt, KHBOfflKi 

m&imzmts£btLzt>*\,\ tit. wu- 

fcl/tfc«J:v\ COJ:5ft»^Kfe, ^ffi^l^Oo 
fc#T*#*o 

[0 0 6 9] ±EU^Sf6^©-bAb-3rti, H 
(W»«!ji»«»«il« , r*ft»KfflV^fl«, gft3 

mmmnmmmfctzrz&icm^ utttx^* 
zmctffztZo 

[0 0 7 0] fiU*58WOSI«flflKOV^TB9BLfc3W, 

*aw(ic o Lrc%imKmm%.2tizt><Dzitit 

mmxmtmc. t\mmx^ 0 

m 1 ] *mmm%-mmxhz-brtu-$ 3 0 
(Dmm^mmmbtmimx&Ze 
[02] ^v-*3o<j>mm%.t>?¥mmx*h% 0 

[03] */<U-*3O0HfcIg**b*7n-?-+ 

[04] &mm^mwmm%.-b?mwmx'& 
[05] *-ir;V2 8o«ja*at)-r»j!WSHaHt»*«o 

[06] %.K/l2 8ZfflBLrcZ?ymmi 4 0KS 

zmtnmx&z, 

[07] -fe/<u-* 1 3 o©n«*afc-r¥iBHi»* 

So 

[08] -fe/^-* 2 3 O<D«fjjE*gfct¥ffi0T';fc 
[09] SSS±E«t)0»J6ftfc&BO»?*Stjt 

[0 1 0] -b^u-* 3 3 ommm^tnrcmm 

fiEgP3 2 4 0«?*at>"rttWHT36*o 

[011] wi>-z4 3o<owmmmt>tfflifim 
[012] 5 3 o<omi8.mt>mm®x& 

So 

1 4-X*y*|fifi 

2 2, 1 2 2. 2 2 2, 3 2 2, 4 2 2, 5 2 2-Hfi 
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2 4, 3 2 4, 4 2 4, 5 2 4 -ffiRjgAtt 
30, 1 30, 2 30, 330, 4 30, 5 3 0- 

3 1 -«hui 

3 2 -7/- F 
3 3-*V-H 

3 6, 3 7-&«ffi 

3 6 A, 3 7 A -tfl**? 

3 8, 3 9-ttHK 

4 0. 4 l-WMf*?L 
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* 4 2, 4 3 

4 5, 4 6 — CflfiP 

5 0-&JMt*)'Oimm 

5 4 -it 
5 6 - -7X;l/ 

8 0, 8 5-X^K7l/-h 
8 1-8 4-?LW 
12 8, 2Z8-mBf8$ 
10 2 4 0. 2 4 1 -fUtSXH 
2 4 2, 2 4 3-»B*X?L 
* 4 2 1 -JBRS 
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